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IN THE UNITED StTJ^TES 

In re Application of 'i 

Yu-Chin HSU et al f; 

Application No: 09/829,535. 

Filed: April 9, 2001 

For: SYSTEM FOR CHARACTERISING , 
CIRCUIT LOGIC AND BE!RS|VIOF 



REPLY TO THEivOFFICS ACTION MAILED 08/24/2004 



COMMISSIONER FOR PATENTS i 
P,0. Box 1450 i; . 

Alexandria, Virginia 2231i3-:a450 



Sir : 



Further exami "nation jar^d 
requested in view of the io^ 



cdnsideraition of this application are 
lowing Ametidments and Remarks- 



PATENT 



PATENT AND TRADEMARK OFFICE 



Art Unit: 2X23 
Examiner : 

Jason Scott Proctor 



SIMULATED 



1 
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DfiSCRIP 



to 



Rewrite paragraph [OQpp] 

A circuit designer cjaxi mocfe 
wayB. For excimple FIG, 1H[l1us 
small module MODI of an i^ti^gra 
models the logic of module tlODl 
10-12, OR gotcD 14 Ig aabfesji 14- 



how the parts ax-e intercoiiir^ctep- 
the various input, output I a|id ± 
logically related by usiug i^yii^tf^l 
logic operations. While thife 
indicate how any of the Bi9|aalE3 
response to particular inijult s 
information to enable a difeajlgn 
behavior. However sinceji; i:|: is 
simple circuits would resi|)Gi^d 



input signal patterns, dei^i^ 
simulators to do the job |ci 



read as follows : 

1 an integrated circuit in several 
urates a schematic diagram modeling one 
:ed circuit. The schematic diagram 
indicating that it includes AND gates 
L5 and six registers 17- 22 and showing 

The' schematic diagram also labels 
iternal signals and shows how they are 
s to represent OK, AND and register 
ic diagram does not directly 
the circuit generates would behave in 

patterns, it provides enough 
engineer to determine the signal 
usually hard to figure out how even 
a long period of time to various 
normally use computer-based circuit 



sc riematd 



i 3nal 



over 



ner 3 
them. 



St 

dat 



erna 



Rewrite paragraph E0!|0^5] 
FIG, 3 is a block d:|acram 
simulator 23 receiving a ii^tli 
producing an output wavefpijia 
various input, output or jiiit 
the netlist. The circui;t jdesi 
26 containing code descri|bi||ng 
signals as functions of tjiriie 
circuit's internal data dtqrage 
indicates which circuit iiriEUt, 
be represented by waveform ijdats 
controlling the accuracy, ^ 
simulation. The wavefomi: 4(ata 
includes a set of data so 
separate circuit input, dqtjput 
time , 



durat ion 



ence s 



ION AMENDMENTS 



to 



read as follows s 

illustrating a conventional circuit 

24 and a "test bench" 26 as input and 
a 28 describing the behavior of 
1 signals of the circuit modeled by 
i^ner typically creates the test bench 
behavior of the circuit input 
specifying initial atates of the 
elements. Teat bench 26 also 
output and/or internal signals are to 
28, and specifies parameters 
and other aspects of the 
2 8 simulator 3 2 simulator 23 produces 

each representing the magnitude of a 
or internal signal as a function of 



the 

ai;d 
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Rewrite paragraph I0;pq!61 to 



A eimulatior's output; v|javei©^tft- 



converted into a more compn 
wants to view the resultsrc^^ th 
include a display controlidt 3 0 
waveform diaplay 32 graphid^lly 
functions of time. 



e graphical form when a user 2 9 
» simulation. Hence most simulators 
for converting waveform data 3 8 into a 
depicting various circuit signals as 



to 



lexanpl 



Rewrite paragraph [0^pc|7l 
FIG. 4 illustrates a^h 
controller 3 0 of FIG. 3 c|>ui|Ld 
produced by circuit simuliatjbr 
of FIG. 1. Waveform dispMV 32 



output signals R1-R6, inpud| signals 
as functions of time over;- aij perp-od 
(ns) when clock signal Ck|1 ||ias 
digialav 32 could also dep.idjt 
circuits internal signals;; ^jl-Sii 
the waveform display, for;!: 0jKam] 
which waveforms are to be-; 
the waveform display, andj: q^- 
time depicted in the waveScfjrm 



the 



Rewrite paragraph [6ods] 1.0 



mod el 



igr 



CO 



The waveform data, oiitiiut 
32 of FIG, 4 are behaviorrjaij 
describe the behavior of ?tl)^ s 
to particular patterns og; ipput 
not logic models because ^tlitey 
structure of the circuit ;tl|at 
Note that the waveform diis^Play 
the logic of the circuit ;iti<3idule 
response to the INly XK2 iki^d 
trying to determine why signal 
time 90 cannot do so sim^^iij by 
4, He or she must insteaid 
such as the schematic mod^eij of 
because those models defiiri^' the 

i 



retv rn 



read as follows; 

do to 3 8 waveform data 2 8 is often 



read as follows x 

e waveform display 22 that display 
ptoduce from the output waveform data 
BP when simulating circuit module MODI 
illustrates the behavior of register 
INI and IN2 and output signal OUt 
between time 0 and 100 nanoseconds 
a period of 10 ns . Waveform dioplay S -9- 
behavior of one or more of the 
User 29 (FIG. 3) normally controls 
e by tislling display controller 30 

adjusting the horizontal scale of 
the particular span of simulation 



4|l splayed 



oos mg 



display. 



read as follows : 

0 of simulator 23 and waveform display 

3 of the circuit because they 
nals the circuit generates in response 
signals. However these arc logio are 
not tell us anything about the 
rdakes those signals behave that way. 
of FIG- 4 lacks any information about 
that produced the R1-R6 signals in 
signals. Hence a design engineer 
Rl went high instead of staying low at 
inspecting the waveform display of FIG. 

to a logic model of the circuit, 
FIG. 1 or the netliat model of FIG. 2^ 
logic relating the behavior of the 
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various signals. Looking 
behavioral model of FIO. ^, 
example, that if the Rl s 
least c>ne of the R2 and R3^ 
when the CKl signal clockdd. 
also have been able to 
would have been low at time 
signal had been low at tii|a 
■rftgjgtera 5 0 and 



bodhthe Ipgic model of FIG- l and the 
the design engineer could determine, for 
vas to stay low at time 90, then at 
^igncls should have been low at time 9 0 
register 17, The design engineer might 
for example, that the R2 signal 
f either the R4 signal or the R5 
4hen the CLKl signal clocked rcgiotorD 



deteimine 



that 
t 

ce 

4 



bbx 



Rewrite paragraph [060;^7l 
Suppose, for example^ 
determining why the Rl si^n^l 
high on the CLKl pulse oc|u^rinff 
mouse or other pointing dev 
selects (mouse clicks on) 
"FAN_IN" menu item 50 at |h^ 
by replacing the top leve| 
display 52 of FIG. 6. Di|p>L 
state change in the Rl si 
indicating states of the ft2 
Note from the schematic 
pulses, the Rl signal stafeej 
states; the Rl signal fol3LcfVing 
logical AND of the R2 and 
the CKX signal. State ch|n|^e 
state of the Ri signal bejtween 



L^ll^l 



Dn 50 



Rewrite paragraph 

The user may then higl^ligt 
again click the FAN-IN huifct^ 
display 67 of FIG, 8, 
including another icon 66;^ 
and R5 at time 70 which xMtJ-uerjce 
80. By highlighting variJbijis 
FAN- IN button, the user ckii 



DiiB^jfLay 



90 
80 
1, 



tO'> 



isp 
ay 

a 

and 
diai^ram 
is 



Rip signal 



10] 



tel 



bo read as follows: 

a system u&er is interested in 
anaitioned from high to low low to 
ac time 50. Using a conventional 
o move; a cursor over box 48, the user 
to highlight it and then clicks on a 
of th6 display- The system responds 
ay 38 of FIG, 5 with the lower level 
2 shows only the box 48 depicting the 

time 90 and two other boxes 54 and 55 
R3 signals at fcimoo 9 0 at time 80 - 
of FIG, 1 that between CKl signal 
Influenced only by the R2 and R3 signal 
any edge of the CKl signal is the 

s following the preceding edge of 
In no other signals can affect the 
:lki signal pulses. 



to read as follows: 

t the R4 box 57 R3 box 55 of FIG. 7 and 
(FIG.l) to tell the system to produce 
67 expands display 56 of FIG. 7 by 
qoxes 68 indicating states of sigrials Rl 
the state of the R3 signal at time 
of FIG. B and again clicking the 
1 the system to further expand the 



bocea 



4 
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display as illustrated inlii EjjlG 
icons 72 indicating states ijof 
influence the states of aiigjnals 



9 to include another get of boxes and 
Marious signals at time 60 that 
Rl, R4' and R5 at time 70, " 
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